Objective: To assess the association between physical intimate partner violence and household food security within households with schoolchildren. Design: Cross-sectional study. Setting: Salvador, Bahia, north-eastern Brazil. Subjects: The study was conducted in 1019 households with students. Violence between couples was evaluated using the Portuguese version of the revised Conflict Tactics Scales (CTS2), previously adapted and validated for use in Brazil. The Brazilian Food Insecurity Scale (BFIS) was used to identify food insecurity. We also obtained socio-economic information for each participant. We used multivariate Poisson regression to assess the associations of interest. Results: According to the results of the BFIS, 62·5 % of the households were found to experience food insecurity, including 19·5 % moderate food insecurity and 6·5 % severe food insecurity. The prevalence of minor physical violence was 9·6 % (95 % CI 7·8, 11·4 %) and of severe physical violence was 4·7 % (95 % CI 3·4, 6·0 %) among the couples. In the final multivariate model, it was found that couples reporting minor (prevalence ratio = 1·23; 95 % CI 1·12, 1·35) and severe (prevalence ratio = 1·16; 95 % CI 1·00, 1·34) physical violence were more likely to be experiencing household food insecurity, compared with those not reporting physical violence. Conclusions: Physical intimate partner violence was associated with food insecurity of households. The present study brings new data to the subject of the role of violence in the context of food insecurity.
According to Brazilian Food and Nutrition Security Organic Law (LOSAN-11·346/06), food and nutrition security is the realization of the right of everyone to regular and permanent access to quality food in sufficient quantity, without compromising access to other essential needs, based on health-promoting food practices that respect cultural diversity and that are environmentally, culturally, economically and socially sustainable (1) . Data from the National Household Sample Survey (PNAD), conducted by the Brazilian Institute of Geography and Statistics in 2009 using the Brazilian Food Insecurity Scale (BFIS) (2) , which assesses the access dimension of food and nutrition security (i.e. food security), showed that 30·2 % of Brazilian households live in a state of food insecurity and in 5 % of these cases the situation is considered severe (3) . Not only is food insecurity associated with food availability, but it is also related to social vulnerability, which includes a combination of socio-economic, demographic and psychosocial variables (4) . As such, it leads to a reduction in the level of well-being and negatively impacts families' quality of life (5) (6) (7) (8) . In addition to social inequalities, domestic violence is a psychosocial element that has recently been introduced by researchers as a risk factor for food insecurity (4) . Intimate partner violence is now recognized as a major phenomenon worldwide and a serious public health issue (9) . Melchior et al. have suggested, on the one hand, that the stress generated in situations of domestic conflict causes psychological distress such as anxiety, depression and behaviour disorders, possibly compromising domestic and financial management in the family, resulting in fewer resources for planning family meals and other needs, thus contributing towards increasing household food insecurity (4) ; and, on the other hand, food insecurity could generate depressive episodes or generalized anxiety disorder (10) . To our knowledge, no study has assessed this association between intimate partner violence and/or psychosocial risk factors for food insecurity in Brazil. While there is compelling evidence (which will be further discussed along with the results of the present study) of associations between intimate partner violence and mental health (11) , as well as between food and nutrition insecurity and mental health (7, 12) , scientific evidence of an association between intimate partner violence and household food insecurity is still limited. The hypothesis tested in the present study was that families are particularly vulnerable to food insecurity when they experience physical intimate partner violence. Considering the fact that the reduction in food availability at home tends to compromise the quality and quantity of food available especially for schoolchildren, the present study focused on household food insecurity in this group. The National Study on Food Security (3, 13) showed that households with at least one member below the age of 18 years are more likely to experience food insecurity than households with only adults. Furthermore, the same study revealed that Bahia, a state of Northeast Brazil, has one of the highest rates of food security in the country (3) . Within this context, the objective of the present study was therefore to assess the association between physical intimate partner violence and household food security within households with schoolchildren in Bahia State, Brazil.
Materials and methods

Study design and population
This study was based on a population-based, crosssectional nutrition survey carried out from July to December 2009 in the city of Salvador, capital of the state of Bahia. Salvador is one of the most affluent cities in north-eastern Brazil, with a population of 2 676 606 residents (14) . The initial study evaluated the factors associated with body image dissatisfaction in adolescent students attending public schools in the city of Salvador, Brazil (15) . The sampling process involved a complex design, structured in two stages, the first stage represented by the schools and the second by classes. To estimate the sample size, data supplied by the Bahia State Education Department for the 2007 school year, the most recent available at the time, were used. The sample was calculated on a total of 77 873 students enrolled in public schools of Salvador, the capital city of Bahia. Considering a confidence level of 95 % and a maximum admissible error of 2·5 %, it was estimated as 1496 students for the sample. A detailed description of the sample is provided elsewhere (15) . Of these, only 1019 students were included in the present study. This number represents those students who had been taken care of by couples that had been living together for the previous 12 months, including unmarried couples and recomposed families. Considering that the data were not initially collected for evaluating the association between physical intimate partner violence and household food insecurity, it was necessary to calculate the sample power for such association. We determined that this sample size has a statistical power of 97·0 % and a significance level of 0·05 to detect the associations between food insecurity and physical intimate partner violence.
Ethical approval was provided by the Ethics Committee of the School of Nutrition, Federal University of Bahia, Brazil (approval number 002/08), and informed consent was obtained from each study participant. Considering that the study deals with situations of intimate partner physical violence and in order to protect participants, the individuals who identified themselves as the person responsible for the household, 97·4 % of whom were women, were presented with the study, the informed consent document terms and the questionnaires in isolated rooms. Data collectors were trained, for two months, to deal with situations of distress caused by intimate partner violence, and women identified as likely victims were advised and referred to specialized care services such as Psychosocial Care Centers (CAPSIS).
Outcome variable
Food insecurity was measured using the BFIS. This scale has been translated, adapted and validated for the Brazilian population, key adaptations being replacing the term 'balanced meal' with 'healthy and varied diet', constructing items as questions rather than statements and ensuring that respondents understood that information would not be used to determine social programme eligibility (2) . The person responsible for taking care of the student answered the questions on food security and questionnaires were administered at school. The recall period consisted of the three months preceding the interview.
The BFIS contains fifteen items that are used to measure food security in the population. The items can be categorized into five categories: (i) psychological component (anxiety or doubt about the future availability of food in the household in order to meet the needs of its members); (ii) quality of foods (compliance with socially established food preferences and variety in the household stock); (iii) quantitative reduction of food among adults; (iv) quantitative reduction of food among children; and (v) hunger (failure to eat during a 24 h period due to lack of money to purchase food) (3) . Responses to these items are also used to quantify the different degrees of food insecurity experienced by families (mild, moderate and severe). In households with residents under 18 years old, whose score ranged between 0 and 15, the following cut-off points were used, according to the equidistant algorithm: 0 representing food security, 1-5 representing mild food insecurity, 6-10 representing moderate food insecurity and 11-15 representing severe food insecurity. However, we collapsed these categories into food security and insecurity.
Principal independent variable
Intimate partner violence was the main independent variable of the present study, which is defined by the Centers for Disease Control and Prevention as 'physical, sexual, or psychological harm by a current or former partner or spouse' (16) . However, in our study intimate partner violence was assessed using the Portuguese version of the revised Conflict Tactics Scales (CTS2) questionnaire where the definition for intimate partners included only the current partner/spouse. The CTS2 was previously adapted and validated for use in Brazil, through translation and evaluation of conceptual and item equivalences, using expert discussion groups (17) . The original instrument has five sub-scales: (i) negotiation (six items); (ii) psychological violence (eight items); (iii) physical violence (twelve items); (iv) injury (six items); and (v) sexual coercion (seven items). The items in each subscale are classified as more or less severe. Based on a former study that established an association only between the physical form of intimate partner violence and malnutrition (18) , only the answers to the sub-scale for physical violence were used in the present study. Each question of this sub-scale is associated with one level of physical violence, namely severe or minor physical violence. The presence and level of violence were identified when there was an affirmative answer to at least one item on the sub-scale, for at least one of the members of the couple. Questionnaires were administered in the school (due to convenience to connect school and family) for respondents taking care of the students, where the majority of respondents were women (97·4 %). The respondents for the sub-scale for physical violence were the same individuals who responded to the BFIS (see above). Therefore, participants provided information on their own attitudes in conflict situations and reported, as proxies, their partner's attitudes. The results were categorized in physical violence reportedly perpetrated by the man only, by the woman only or reciprocal physical violence, each one with its minor and severe level. The recall period consisted of the twelve months preceding the interview.
Potential confounding variables
Data on the socio-economic characteristics of the participants were collected during the interviews conducted with the person responsible for taking care of the student, who was previously invited to go to the school. Interviewers were selected according to their academic and professional background and training, and their performance level was continuously checked. They administered the questionnaires and recorded the responses on a standardized form. The data collected on participants' socio-economic characteristics included four indicators: (i) the number of individuals per room in the household; (ii) the per capita monthly income; (iii) the education level of the head of the household; and (iv) the economic status of the household. Agglomeration (the number of individuals per room) was classified into <2·0 (reference category) and ≥2·0; per capita monthly income (in Brazilian reais) was classified in tertiles as <R$140·00 (dummy1), R$140·00-243·57 (dummy2) and ≥R$243·57 (reference category); and the education level of the head of the household was categorized as college or university level (reference category), 5th to 8th grade (dummy1) and ≤4th grade (dummy2). The fourth indicator included the head of family's level of education, as well as the household assets, in a broader evaluation of the household economic status. It was calculated according to the Brazilian Criteria for Economic Classification (19) . Households were grouped based on the numbers of points obtained for their assets and head of family's level of education. The cut-off points were determined by the Brazilian Criteria (19) into best economic status (8-27 points; the reference category) and poorer economic status (0-7 points).
Statistical analysis
Epi Info version 6·04 was used to construct the database and process the data. Data were entered in duplicate, after reviewing the questionnaires and correcting any possible errors. Descriptive analyses were used to show characteristics of collected variables in the present study. We conducted univariate and multivariate Poisson regression with robust variance. Variables for adjustment were chosen in accordance with information obtained from the literature (20, 21) . The magnitude of association between physical intimate partner violence and occurrence of food insecurity was described using prevalence ratios (PR) and respective 95 % confidence intervals. All statistical tests were two-tailed, with a 5 % significance level. Statistical analyses were corrected according to the complex sample design, using the statistical software package STATA version 9·2. Statistical methods included the use of survey weights and of appropriate variance estimation methods for both descriptive and modelling approaches, to reflect the complex sample structure.
Results
One thousand and nineteen households were included in the present study. Although the study population had originally been selected for another study, there were no statistically significant differences in the socioeconomic characteristics of the original sample and the sub-sample used in the present study (see online supplementary material, Supplemental Table 1 ). In our study, 62·5 % of the households experienced food insecurity, with three levels of severity being found: 36·5 % suffering mild food insecurity, 19·5 % with moderate food insecurity and 6·5 % with severe food insecurity. Descriptive characteristics of the study participants are shown in Table 1 . Table 2 shows the prevalence of minor and severe physical violence perpetrated reciprocally, as well as by the women and by the men individually. The prevalence of minor physical violence was 9·6 % (95 % CI 7·8, 11·4 %) and of severe physical violence was 4·7 % (95 % CI 3·4, 6·0 %) for reciprocal violence. There was no statistically significant difference between the prevalence rates of severe physical violence carried out by the women and by the men (3·2 % (95 % CI 2·1, 4·3 %) v. 4·3 % (95 % CI 3·3, 5·5 %), respectively). The same was verified for minor physical violence (7·7 % (95 % CI 6·1, 9·3 %) v. 7·6 % (95 % CI 6·0, 9·2 %), respectively).
In the final multivariate model adjusted for economic classification, income, agglomeration and education level, it was found that couples where at least one member reported minor (PR = 1·23; 95 % CI 1·12, 1·35) and severe (PR = 1·16; 95 % CI 1·00, 1·34) reciprocal physical violence were more likely to be experiencing household food insecurity, compared with those not reporting physical violence (Tables 3 and 4) .
Discussion
The objective of the present study was to evaluate the association between physical intimate partner violence and food and nutrition insecurity levels in Salvador, the capital city of the state of Bahia, Northeast Brazil. The prevalence of food insecurity found in families in Salvador (62·5 %) was higher than that reported in the results of the National Household Sample Survey (PNAD) 2004/2009 for Brazil as a whole (30·2 %) and for many of its regions. The prevalence of food insecurity was reported as 46·1 % in the north-east of the country, 40·3 % in the north, 30·1 % in the mid-west, 23·3 % in the south-east and 18·7 % in the south (3) . With respect to physical intimate partner violence, in the analyses stratified by gender, results showed no significant differences between physical violence reportedly perpetrated only by women or only by men, corroborating the findings of other studies (22, 23) . When analysing reciprocal intimate partner violence, the prevalence of minor physical violence identified (9·6 %) was lower than the mean found for fifteen Brazilian state capital cities (21·5 %) in previous studies (20) that evaluated the profile of physical intimate partner violence in Brazil. A similar situation was found for severe physical violence, reported as 4·7 % in Salvador compared with a mean of 12·9 % for the fifteen state capital cities evaluated, with the highest prevalence being found in Belém (22·1 %) (20) . Following the appropriate adjustments, it was found that participants reporting minor (PR = 1·23; 95 % CI 1·12, 1·35) and severe (PR = 1·16; 95 % CI 1·00, 1·34) reciprocal physical violence were more likely to be experiencing household food insecurity, compared with those not reporting physical violence. The potential confounding variables used in the analysis have been identified in several previous studies as associated with both intimate partner violence and food and nutrition insecurity (24) (25) (26) . A review of the available literature reveals that the effect of domestic violence on food insecurity has already been explored (4, 10) , although not in Brazil. Nevertheless, the pathways through which this association develops remain unclear. Experts have reported a negative effect of (21, 27, 28) . Moreover, depression and substance abuse may be associated with difficulty in obtaining and maintaining an adequate job, whether as a cause or effect (29) , compromising a mother's ability to benefit from interventions, whether directed towards her employment and education or her parenting skills (12, 30, 31) . Controlling for the same economic variables, Casey et al. (12) found that mothers who tested positive in a maternal depression screening were more likely to report less welfare support (adjusted OR = 1·52; 95 % CI 1·03, 2·25) and more household food insecurity (adjusted OR = 2·69; 95 % CI 2·33, 3·11) than mothers who did not test positive.
Therefore, previous research that explores the association between intimate partner physical violence or depression on one hand, and food insecurity on the other, focuses specifically on violence or depression suffered by the woman (4, 10) . However, based on the available literature, it is possible to assume that these results could be extended to reciprocal intimate partner violence, which may affect the couple's capacity to organize the domestic environment and manage the financial resources available in order to guarantee the food and nutrition security of the family. The present study findings confirm this hypothesis, justifying the focus on physical violence perpetrated by both intimate partners. This choice is also coherent with violence surveillance data, which suggest that both men and women commonly perpetrate intimate partner violence (32) . To this must be added the contributions brought by family conflict theory, which states that intimate partner violence occurs as a result of escalating conflicts, being that reciprocal intimate partner violence was associated with greater injury than was nonreciprocal intimate partner violence regardless of the gender of the perpetrator (23, 33) . Reciprocity would appear to indicate that both partners are engaged in escalating the conflict, which could potentiate the burden of the effects of the violence on the physical and mental health of the individuals (23) . The present study has limitations inherent to crosssectional studies. Specifically, because all the variables are estimated at one time point in the cross-sectional design, temporality cannot be established, resulting in the fact that the study evaluates associations rather than cause-and-effect relationships between the variables. Due to the fact that the primary study (15) only considered students, the sample of the present study is exclusively composed of households with adolescents. However, considering that the presence of minors is an aggravating factor for our main dependent variable, i.e. food insecurity (13) , this limitation did not compromise the association of interest, as shown by the results. Another possible limitation concerns the scale used to evaluate food insecurity, which is a multidimensional and interdisciplinary phenomenon. Nevertheless, the scale is useful for estimating the prevalence of the various levels of food insecurity, to identify groups or populations at risk at local, regional or national levels, and to study the determinants and consequences of food insecurity when the appropriate indicators are added to it (34) . Because of operational issues, it was mostly the woman who answered the questions on violence between the couple. A possible tendency of the female respondents to overestimate the violence committed by the partner and also at the same time underestimate their own acts of violence may constitute another limitation of the study. However, focusing on violence perpetrated by the couple may reduce any possible bias (20) . In addition to these limits, and even though it makes sense to first investigate the association between food insecurity and other factors in households that are particularly vulnerable to food security having children below 18 years of age, further studies could focus on such association between intimate partner violence and food insecurity in households that do not include an adolescent school student. Various characteristics that were potentially of interest in composing the factors associated with food insecurity could not be evaluated, since they were not associated with the objectives of the primary study and therefore the data had not been collected. In particular, some characteristics associated with the mental health of the subjects or with drug and alcohol dependence need to be examined in future studies. Finally, food insecurity may result from depression, loss of financial support or food stamps, and violence and other factors, each directly and independently or indirectly associated in a multifactorial causal pathway. Longitudinal studies will be required to understand more about these causal pathways.
Despite these limitations, the present study brings new data to the subject of the role of physical intimate partner violence in the situation of food insecurity. It is hoped that the data generated in the present study may prove useful by providing a foundation for the formulation of familytargeted public policies, introducing an approach that includes physical intimate partner violence among other psychosocial factors as elements that affect food insecurity levels in the country. Furthermore, the need to reduce food insecurity is indisputable. Children and families need secure access to food and benefits derived from income support and nutritional aid programmes that can potentially be addressed through public policies.
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